INTRODUCTION
This paper was originally planned as a continuation of an article 1 entitled, " Deflection Potentiometers for Current and Voltage Measurements," to which the reader is referred. The object of the present paper is to outline the principles on which deflection potentiometers are designed. It is thought that the matter here presented will be of interest not only to instrument makers and designers, but also to many users who are interested in the development of the potentiometer method. This method in its purely null form has done and is doing great service in the physical laboratory, where the highest precision must be had, regardless of the outlay of time and labor. It has also found some use in technical applications, such as the laboratories of the larger central stations.
In such work, it has always labored under the disadvantages attending any balance method, namely, the large amount of time required, and the necessity for steady sources of current and voltage. The deflection potentiometer combines in any desired proportions the accuracy and reliability of the (null) K°^' in which n denotes the number of divisions deflection produced by a change of 1 volt at the potentiometer terminals. Equation (34) may be written in the form =r-=nl zr That is, the conductance of the whole galvanometer circuit varies directly as the number of divisions to be given per volt, and as the current in amperes for one scale division. For any given galvanometer, 2r and / are fixed, [Vol. 8, No. 2 these two qualities calls for rather high flux density in the air gap. This sum is to be deducted from 2r, and the remainder gives [Vol. 8, No. 2 r m , the internal resistance available for the potentiometer circuits; that is, the constant quantity 12 (see Fig. i If r 8 has the correct resistance, the current will be the same as before.
The general expression for the current through the potentiometer wire is (when no current flows through the galvanometer) Since e t is the same for the two cases just assumed, we may equate the corresponding expressions for the effective resistance, as given by the denominator of the right-hand member of (24) The values of r 4 (the "ballast" resistance) are such as will make up a total of 42.5 ohms, for any step of the main dial. When the sliding contact of the main dial is at the zero setting (the point A, Fig. 1 This weight is slid out along the pointer until it balances the torque of the spring and holds the pointer as described. Then the product of the mass of the wire in grams, its distance from the axis in centimeters, and the factor 981, will be the torque of the spring for full deflection, expressed in cm-dynes. The angle corresponding to the given deflection may be measured in any convenient way; the value of U, the torque for one radian (57^3) may then be computed. The preceding method of torque measurement is subject to some errors (due to shifting of point of contact of pivots in jewels, etc.) which are relatively greater as the spring strength becomes smaller, for a given coil. A pendulum apparatus 30 has recently been used at this Bureau for the measurement of spring strength of instruments and the torque of integrating meters. This method* has the advantage of keeping the moving coil in its normal position, with its axis of rotation vertical. 29 This method has been used by the writer since 1900; it was described by Friedr. Janus in Elektrotechnische Zeitschrift, vol. 26, p. 561; June 15, 1905. 30 P. G. Agnew, this Bulletin, 7, p. 45; 1911 (Reprint No. 145 
